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PREFACE

Tnis publication contains a brief description
of the MARC communications format, a summary of how
machine-readable records are created, information about
the MARC Distribution Service, and a selected bibliography
of publications concerning MARC, written by either Library
of Congress staff members or others. 1In addition, we have
included a report on automation in technical processing at
the Library, which summarizes the principal activities of
the MARC Development Office. It is hoped that this pub-
lication provides a general background for the reader,
who can then seek more detailed information from the
professional literature or other sources.

Henriette D. Avram
Chief, MARC Development Office
Processing Department

February 1972
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MARC FORMAT

T“he MARC format is a standard communications
format in which the Library of Congress distributes its
cataloging data in machine-readable form. Standardization
already exists on catalog records to the extent that the
Anglo-aAmerican Cataloging Rules are followed in creating
the cataloging information. in machine records,
stanuardization is carried beyond the content of the record
(the cataloging information) to the structure and the v
identifying elements or content designators. ‘

The structure of a MNARC record can be conpared’
to an empty container; it provides a basic framework to -
which are added the content designators and the contents.
content designators and contents of a record may vary
depending upon the type of material being cataloged, but
the structure of the record is identical for all forms
of material.

} .

A MARC record distributed by the wibrary of
Congress contains all the information generally found on'
a printed card. 1In addition, certain kinds. of information
considered useful for rapid retrieval have been included
in coded form. For example, the language of the work is
represented by a three-character alphabetic code, e.qg.,
*eng" for English, "fre" for French, etc. It should be :
noted that since all data elements are identified by content
designators, they can also be retrieved; however, inclusion
of data elements in coded form in-a fixed location in the-
machine record facilitates the retrieval process. This.
fixed field information, together with the variable fields
(cataloging data elements which may vary in length), provide
the flexibility required for the many uses of MARC records.

The LHARC formats developed at the Library of
Congress are implementations of the American National
Standard for bibliographic Information Interchange on
.Magnetic Tape (ANSI 239.2-1977). NARC formats for Dbonks,
serials, maps, and films have been published, and formats.
for mwanuscripts, music, and sound recordings are being
developed. Although the uibrary does not have any immediate
plans for implementing a project to distribute machine-
readable records for all of these materials, it is hoped.
that publzcatzon of these formats will aid other

institutions in their automation projects by providing
specifications for data elenents.




MARC INPUT VUOCUMENTS AND COMPUTER-PRODUCED PRINTED PRODUCTS

The following nine illustrations are examples
of the input forms and computer-produced displays that
are used by the MaRC editing staff to create bibliographic
records in machine-readable form.

Figure 1 is an example of a MARC input worksheet.
It contains all cataloging data recorded by the catalogers,
plus the tags, delimiters, subfield codes, and fixed field
codes transcribed by the JARC editors. Upon completion
of the cataloging ana initial editing processes, the input
worksheet is gent to the MARC Typing Unit, where the data
are transcribed and converted to machine-readable form
on magnetic tape.

‘ Figure 2 is an example of the MT/ST (Magnetic
Tape/ selectric Tvvewriter) hard copy that is produced

in addition to the tape cassette containing converted MARC
records. The tape cassettes are sent to the Library's
Computer Service Center for processing through the MARC.
system programs.

Figure 3 is an example of the computeri-produced
«AKC proofsheet which displays the data after they have
been processed by the MARC system programs. The proofsheet
is matched with its corresponding input worksheet and sent
to the iWARC eaitor for proofreading. The corrected
proofsheets are then returned to the MARC 1yping Unit for
corrections to be transcribed and converted. This process
produces an H{T/ST hard copy of the corrections and a tape
cagsette containing these corrections (see Figure 4).
This tape is sent to the Computer Service Center for
processing, and another proofsheet is produced which
displays the corrected IAKC record (see Figure 5).

The proofsheet is proofread again, and if any
additional corrections are noted, it is sent through another
correction cycle. If the record is free of errors, it
is verified and adued to the master data base.

Figure 6 illustrates three different forms of
the same MARC recorda. Figure 6a displays a full MARC
recora in the communications format (including Leader and
recora wvirectory) with the characters making up the recora
and their ASCII hexadecimal values. The characters of
tiie record are the first line of each three~line row.
The nexadecimal coded values of the characters are the




second and third lines of each row of three. &ome of the
characters, e.g., delimiters, are represented by hex values
only. 6b displays the traditional catalog card format

of the same record. Figure 6c is a graphic representation
of the same record as it is recorded on magnetic tape in
the communications format. It is the same as 6a but does.
not show the hex values. Figure 7 is an example of a
computer-producea listing of MARC records arranged by
author, and Figure 8 is an example of a computer=-produced
listing of (ARC records arranged by subject.
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MARC DISTRXIBUTION SERVLICE

The MARC Distribution Service provides, on a
weekly basis, magnetic tapes containing bibliographic
records in the MARC comminications format for all English
language monographs currently cataloged at the Library of
Congress. These reccrds also include the titles in English
acquired thirough the National Program for Acquisitions and
Cataloging and, since October 1971, the records processed
under the Cataloging in Publication program. There are
aprroximately 1,200 to 1,500 titles on each tape.

MARC tapes are available in both 7-track, 556 cpi,
and 9-track, 800 cpi, mini-reels. -They are written in the
Amer ican Standard Code for Information Interchange (ASCII),
which has been aiopted by the American National Standards
Institute for the interchange of information on magnetic
tape; however, the ASCII standard 7-bit code has been ex-
panded to an 8-bit code (for 9-track tapes) and contracted

to a 6-bit code (for 7-track tapes). Complete specifications

for the character set, as well as descriptions of the tape
and record formats and the data fields, are found in the
manual Books: A MARC Format (5th ed., 1972). This manual
is provided without charge to new subscribers, and non-
subscribers may purchase it from the Superintendent of
Documents. ‘

It should be noted that before the bibliographic
data .on the MARC tapes can be processed, they must he
translated from the ASCII code to the computer code of the
user 's machine, e.g., IBM S/360 users would translate from
ASCII to EBCDIC and IBM 1401 users would translate to BCD.
A MARC tape can be printed without translation on an IBM
1403 model 2 or N-1 printer having tiie universal character
set features. A 240-character read/write storage unit in
the IBM 2020 Processing Unit is vsed to hold assigned print
codes. The contents in storage can be changed by punching
the new codes on punchead cards and loading these into main
storage. The unew codes are then transferred to the storage
unit. By tnis method, the ASCII code equivalents can be
loaded in the storage unit, and the ASCII encoded MARC
tapes can be printed intelligibly. #efore attempting this,
subscribers should consult the IBM 1403 printer component
description manual.

-13-

16

-




The subscription price for the service is $1000
a year and covers the period from April 1 through March 31.
Tapes are mailed from the Library of Congress each Wed-
nesday. Subscriptions beginning later in the year will
start on a quarterly boundary and expire on March 31. A
cumulative tape containing records issued from the begin-
ning of the current subscription year to the quarterly
boundary will also be supplied., New subscribers will then
receive weekly tapes for tiw remainder of the subscription
year. Annual cumulations from the subscription year begin-
ning on March 25, 1969, are available at $1000 for each
cumulation.

Subscribers are requested to specify the kind of
tape desired (7-track or 9-track). To ensure that they
receive all ccmmunications Such as addenda to the MARC
format or technical notices about the tapes, subscribers
are requested to submit the names, addresses, and phone
numbers of people on the library and/or technical staff
to whom these notices should be addressed. These People
should be directly involved in the use of the MARC tapes.

Subscribers who have established regular accounts
with the Card bivision may charge their subscriptions to
their account.s. Others should pay in advance by check or

money order, made payable to Chief, Card Division, and sent
to:

Card Division

Library of Congress

Building 159, Navy Yard Annex
wWashington, D.C. 20541

Attention: MARC Distribution Service

Questions concerning subscriptions, prices, changes in
mailing address, mailing or nonreceipt of tapes, and other
related matters should also be sent to the above address.

If a subscriber receives a tape that appears to be defect-
ive, the tape should be returned to the above address. If
the Card Division can process the tape, the problem probably
lies in the subscriber's system rather than in a defective
tape. The tape will be returned to the subscriber, and a
fee of $6.75 will be charged for this service. If the Card
Division cannot process the tape, a new tape will be

-1ied




generated and fcrwarded to the subscribrr without charge.
Defective tapes must be returned to the Library within:
six weeks after their receipt by the subscriber.

Requests from subscribers for technical assistance
in the use of the MARC tapes should be addressed to:

Library of Congress
MARC Development Office
Washington, D.C. 20540

Attention: Senior Information Systems
Research Analyst

MARC TEST TAPE

Potential users of the MARC format may obtain a
test tape for experimental purposes. This tape contains
more than 200 records and is available as either a 7-track .
(556 cpi) or a 9-track (800 cpi) mini-reel. Books: A MARC
Format, & manual describing the tape and record formats, the
charactez set, and the data fields, will be sent with each
tape. C

Tne kind of tape desired should be specified in
the order. The cost of the test tape is $20, payable in
advance. Orders cannot be charged to Card Division deposit
accounts. Checks or money orders should be made payable to
Chief, Card Division, and sent to:

Card Division

Library of Congress |
Building 159, Navy Yard Annex

Washington, D.C. 20541

Attention: MARC Distribution Service
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AUTOMATION IN TECHNICAL PROCESSING
AT THE LIZRARY OF CONGRESS

(Based on an article by Henriette u. Avram appearing
in the 1972 volume of the sowker Annual)

“he rARC vevelopment uffice was established in
tiie Processing vepartment of the vibrary of Congress in
June 1970. 7he rationale leading to the creation of the
office was to provide the climate in which to concentrate
on automation in technical processing. ‘the MARC Development
Office is responsible for the development and implementation
of systems to record cataloging data in machine~readable
form; for the use of these records to produce book catalogs,
special listings, and other printed output; and for the
application of these records to internal bibliographical
control.

nany of the office's activities are closely related
to those of the (ARC Eaitorial vffice, the Technical
Processes kesearch uffice, anu the Caru vivision, and soue
of the projects described in the following pages are the
results of the combined efforts of these units and the
rlARC vevelopment Uffice. 1The major activities in automation
of technical processing at the wuibrary are summarized
below, ‘

MARC

ihe MARC vistribution Service, which was
established in u:arch 1969, provides machine-readable recoras
for all bnglish language material cataloged by the Liibrary

of congress after 1968 and, since uctober 1971, all records

produced by the Cataloging in Publication program. At
present, the data base contains approximately 200,000
recoras. It is planned to expand tihis coverage to motion
pictures and filmstrips in fiscal 1972 and, if funds are
available, to French language material in fiscal 1973.
nlthough the production of :iaikC records is the
responsibility of the .AKC Eaitorial Office and the
duplication anu uistribution of tapes the responsibility

of the card Livision, the IARC vevelopmnent Uffice maintains
the MAKC computer programs and is the liaison with both

“the national and international library community on

vibliographic and technical matters related to records
in machine-readable form.

-16-




‘ Through tne services offered by several regional

- outside the Library, continues to develop formats for other

There are curreni:ly 62 subscribers to the service.

organizations such as the Ohio College Library Center and
the oOklahoma Lepartment of Libraries, the rARC data base
is actually utilized by approximately 200 institutions.
At the umrary of Congress, lARC records are used to pmcuce
printed caxds as part of the cCard Division idechanization
Project. A retrieval program is also usea to obtain
products, either listings or cards, from the MARC data
base. Various divisions in the Library are rsceiving one
or more of the following products on a regular basis:
records representing conference proceequs or other
conference publications; all translations into Engl:l.sh
published in the United States; records for titles in
certain subject areas such as science and technology; and
titles with a particular geographic orientation, e.g..
all books on China, regardless of subject (Roads-~China;
Art, tChinese, etc.) ,

In its efforts to promote standardization, the
MARC Levelopment. 0ffice, in cooperation with other units
of the uibrary and witii the advice of pertinent authorities

forms of material. Formats have been published for books,
serials, films, and maps, and formats for manuscripts,
music, and sound recordings are being developed.

The American National Standards Institute format
structure for bibliographic information interchange on
magnetic tape, which is based on MARC, has been recommended
to the International Standards Organization for adoption.

RECON

The RECON Pilot Project came into existence as
a result of a study conducted by a task force which was
organized to investigate the problems of centralized
conversion of retrospective catalog records and their
distribution from a central source. The task force
recommended the implementation of a pilot project at the
Library of Congress to test empirically the techmques
suggested in the feasibility study. Funds were received
from the Council on wibrary resources znd the U.S. Office |
of Education in 1969 for the pilot project and for
continuation of the activities of the task force.

The pilot project coverea five majoxr areas:

1) Techniques postulated in the RECON feasibility
report were tested in an operational enviroment
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included

2)

3)

5)

by converting English language monographs
cataloged:in 1968 and 1969 but not included
in the MARC Distribution Service.

Format recognition procedures and computer
programns were developed and implemented.

Conversion techniques for processing olaer
English language material and titles in foreign
languages using the roman alphabet were analyzed.,

A study of input devices that might facilitate
tne conversion of a large data base was conducted.
Keying devices were tested in the MARC Editorial
QOffice, and direct-read optica. character

readers were tested at the vendor's site. This
phase of the work also included an investigation
of cathode ray tube terminals and the use of a
mini-computer for on-line input functions.

Microfilming techniques and their associated
costs were investigated to determine the
feasibility of providing source documents for a
large-scale conversion project.

activities of the RECON Working Task Force have
the following:

1)

2)

3)

The feasibility of determining levels ox
subsets of the established iARC format that
would allow a library using a lower level to
be part of a future national network was
investigated.

Problems associated with the production of a
national union catalog consisting of Library of
Congress entries and t“itles from other libraries
(records in both machine—rxreadable form and
printed form) are being studied, and the
estimated costs are being determined. This task
postulates the use of a bibliographic register
(full bibliographic entries arranged by sequential
numbers) with indexes to the register by name,
title, and subject and a register of locations.

An investigation is being conducted to determine
the possibility and the cost of using
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4)

: \
machine-readable cdata bases from a variety of
ingtitutions in a nationil bibliographic store
to reduce the cost and tq accelerate the
conversion effort at the nmational 1level. ‘The
aim of this task is to establish whether it is
nore efficient to add records from selected data
bases to the MARC data bas 2> or to reinput these
records at the Libxary of Congress. The require-
ments for consistency in both cataloging data and
content designators is being taken into account.

Alternative schemes to convert retrospective
records are being studied with a view toward
increasing the timeliness. of these records.
Conversion in reverse chronological ordex by
category of material and language, as recommended
in the RECON feasibility report, may not be the
most satisfactory method for all purposes.

Proyress reports on the pilot project and on the

Format kecognition

research conducted by the RECUN working Task Force have
appeared in the Journal of uibrary Automation. ‘The final
report en the pilot project, describing the results of
work done by both the uibrary of Congress and the RECON
working Task Force, is in preparation and should be
available early in 1972,

“he rlARC format uses tags, indicators, and subfield
codes ("content designators”) to identify cataloging data
explicitly for computer manipulation., In addition, certain
codes (or fixed field indicators) are assigned to designate
the language of tne text, country of publication, etc.,
or to indicate a particular conaition such as the existence
of an index or a bibliograpany. Preparation of data for
conversion to machine-readavble form (editing) involves
assignment of content designators and fixed field codes
by an euditor.
consuming, and costly, it appeared advantageous to develop
a method whereby tine computer could examine character
strings for certain keywords, significant punctuation,
and other clues in order to assign content designators

and fixed fields. This technique became known as format
recognition.

Since this euiting process is tedious, time-




The Library initiated a feasibility study on
format recoynition in the wintax of 1968. Hased on the
encouraging rasults of the study, which was completed in
February 1969, & decisicn was made to proceed with the
development of a techniqgue for machine editing of
bibliographic records as part of the RECOWH Pilot Project.
Through a series of program modules, each variable field
is fully iuentified by assigning tags, indicators, and
subfield codes and is then scanned for information needed
for tie fixed fields. For example, if tlie place subfield
in the imprint statement has "London," a table of place
names is checkeu for a match and "enk" is placed in the
country code position; or if the subject heading contains
the subdivision "“Juvenile literature,” tae intellectual
level inaicator is set to "j" for juvenile works.

approximately 17,000 RECON records have been
processed by the format recognition programs since actual
production beyan in ilay 1971, KECON records were used
to test format recognition because they were not needed
for a weekly production operation. 'he Library began to
use format recognition on current ilARC records in January
1972. Yne machine processing time for format recognition
is approximately 3/4 secona per record as compared to 3
seconus per recoxd for fully edited records. Production
rates of the euitors, who now only proofread the machine-
readable data, have increasea significantly.

Since the mARC wistribution Service will be
expanued to inciluae records in other roman alphabet
languages, the uibrary is analyzing the requirements to
expana tne format recognition algorithms to handle these
languages. Tllhe complete lugical desiyn for format
recognition, including typiny specifications, has been
punlishea by the american iibrary Association under tne
title Format kecognition Process for iiARC Records: A
Logical vesiyn.

Plan for the &ystematic Automation of Technical Processing

‘Yo ensure that automation of teciinical processing
proceeds in accordance with the priorities and requirements
of the Processing vepartment and other uepartments in the
uibrary, guidelines are beiny developed on the basis of
the followiny criteria: 1) automation of a function nust
be technically feasille within the present state of the
art; 2) the function must bLe capable of beiny automated
in a reasonable period of time; and 3) the function must




be of such scope that it has a significant impact on the
operations of tie wibrary of Congress.

The guidelines may be augmented and/or modified
in light of any of the following conditions: RE&D activities
dictate a different solution; new hardware devices allow
for greater flexibility; funding situations change,
resulting in a reduction or expansion of the plans; or
experience in an operational mode, serving as a learning
mechanism, suggests another approach. The importance of
the guidelines, in addition to providing a blueprint for
allocation of staff, training, and funds, is the ability
to proceed in as orderly a way as possible with some
guarantee that modules of the system will fit together
as the system expands.

The guidelines constitute thie master plan or the
core bibliographic system toward which all efforts are
directed. Some of the projects described bel:w, such as
the Hultiple Use MARC System, the Order vivision project,
the Process Information File, and the Authority Files,
are being developed in accordance with the guidelines.

i

Multiple Use rlARC System

under development is the Multiple use MARC System
(MUMS) , a software system that will provide the supporting
services requirea in ccmmon by the entire array of
bibliographic processing applications.

Instead of each application providing its own
message disp.ay and storace and retrieval functions, MUMS
maintains and controls a central pool of such services
for use by all applications. Thus, a particular application
provides the program modules needed to execute those tasks
central to its purpose, and MUMS provides the servicing
modules. If any module is needed by a given application
and is no: already contained within MUMS, the module is
developed according to the specifications provided by the
application.

Once included within MUMS, a servicing module
becomes available for use in any other application.
In fact, the application modules themselves can be shared
in this same manner, i.e., a routine originally developed
as part of one application program may prove useful to
an application under development. In this case, the new
application may make use of the module through MUMS.
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In audition, {UMS connects the servicing and
application mouules appropriate to a given application,
defines their sequence of operation, and reculates their
execution. ¢UMS is also responsible for detarmining, on
a priority wasis, the order in whicih the applications are
to be processea in a multiprogramming environment. Initial
applications of i{UMS include on-line correction procedures
in creating MARC records and on-line input and access to
the Process Information File.

urder vivision Project

"Phase I of the Order bivision Project, consisting
of programs to handle regular orders and new continuation
orders, is in progress. Phase 1 has been divided into
three tasks. “wask 1 which covers the production of biblio-
graphic records such as the order file slip, purchase
order, or dealer slip, has been operational since February
1971. Work is proceeding on Tasks 2 and 3, which deal
with file management and control and the accounting
subsystem, respectively. The machine~-readable records
produced in the Urder Division will serve as input to the
computer-uased Process Information File when this file
is automated.

Process Information File

Preliminary investigation is under way to provide
on-line input and access to the uibrary's Process
Information kile (PI}'). The manual PIF has been a valuable
tool for locating titles in the process of being cataloged.
its use, ilowever, has been hampered because the only access
to the file is by main entry anu because numnerous misfiled
and unweeded cards exist which tend to inflate its size.
it is estimated that the PIF contains approximately 576,000
cards, 219,000 of which represent redundant entries. 'lhe
machine flle would eliminate the problem of maintenance,
and the flexibility of the format for the machine~-readable
PIF recorus would allow access to the file by a number
of entry points. The machine-readable PIF record would
also be the founaation for the full MAKC recora and provide
accurate ana up-to-aate status information, an improved
selective uissemination of information service to LC staff
imembers, and a prototype for a machine bibliographic file
subject to heavy use for a variety of purposes. The
automated PIF will be one of the applications of the
iultiple Use .aRC system.




Authority Files

A processing system is beingy developed that will
provide the capability for the Library to maintain the
subject heading file in machine-readable form and to prepare
the file for printing according to the specifications of
tiie Government Printing Office for the Linotron. The first
phase of the system consists of merging the machine-readable
file for the seventh edition of tlie LC subject heading
list with the tapes for the supplements, including all
additions, corrections, and deletions, in order to produce
the eighth edition of the list and to have one master
machine~readable file in a MARC format. Liong-range plans
for the use of this file include extracting the proper
references for each subject heading recorded in a MARC
bibliographic record for a computer-produced book catalog
and linking the records in this file to the MARC
bibliographic records witn which they are associated to
aiu in the subject cataloging process.

Since the early uays of the #ARC Pilot Project,
the uibrary has recognized the importance of name reference
information in machine-readable form to augment the MARC
bibliographic records. In aadition to fulfilling the
requirement for references for card and book cataloys,
such data would aid in the searching of computer<hased
files.

Preliminary investigation for this project included
the selection of a sample of name authorities from the
LC Official Cataloy to determine the characteristics of
that file. “his information is essential in the development
of an efficient file oryanization technique,

It was recognized that the name reference file
either alone or in conjunction with the automated Process
Information rile and the MARC bibliographic file would
provide a valuable aida to cataloging. Although the project
is still in the early planning stages, the Library has
already held a meeting of a group of NMARC users at which "
the problems associated with a distribution service for
reference information were explored,

Book Catalogs

Work is proceeding on several projects to produce
book catalogs fromn machine-reauable records. Book catalogs
for the reference collections of the Main Reading Room
and the Science reading Room will be produced by the
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computer printer. The first book catalog to be printed
on tiie GPU Linotron from MARC data will be Library of
Congress catalog: jotion Pictures and Filmstrips. Work

on thls pre-puntocomposition program 1S being done with
contractual support.

Filing

An internal document specifying a simplified
filing arrangement for the Library of Congress catalogs
has provided the foundation for a machine filing system.
Programs are being written to .implement tnese f£iling rules
for computer-produced book catalogs and to provide the
capability to: ignore certain characters (i.e., initial
articles such as "A," "an," or "The") at tne beginning
of certain title fields when filing; place fields heginning
with numerals before those beginning with alphabetic
characters, with the digits in numerical sequence rather
than in the machine collating sequence; and analyze the
tags, indicators, or subfield codes for a particular field
to achieve tuae proper filing order (e.g., Washington,
weorge should file beforxre washington, D.C.). This machine
filing program, called LIBSKED (Library Sort Key Edit)
has incorporated the routines found in an earlier sort
program, SK&v (Sort hey Edit).

Conclusion

The MARC, RECON, and format recognition projects
have a scope beyond that of automating technical processing
functions at tie wuibrary of Longress. Although the
techniques developed and the data base converted ar2 used
internally at the wuibrary, the main thiusts of these
projects are the distribution of bibliographic data and
the promotion of standards for the library community, both
nationally and internationally. Sights have turned inward
to the wibrary on the remainder of the projects; however,
byproducts of some of these projects, such as those dealing
with name and subject authority files, have implications
for tne entire library community.
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This four-part volume contains three handbooks and one
special study. The first handbook, Books: A MARC Format,
provides specifications for magnetic tapes in the MARC
format. It is designed for programmers who will be
implementing systems using MARC records. The Data
Preparation lManual: MARC Editors is a da=tailed guide

to procedures followed by the MARC editors at the
Library of Congress in preparing bibliographic records
for conversion to machine-readable form. The trans-
cription manual provides similar information for the
operators of the magnetic tape typewriters used in the
MARC system. The special study, Computer Magnetic Tape
Usability Study, provides a list of data processing
equipment which can handle MARC tapes.
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